Acetylation of GATA-4 is involved in the differentiation of embryonic stem cells into cardiac myocytes.
Differentiation of embryonic stem (ES) cells into cardiac myocytes requires activation of a cardiac-specific gene program. Histone acetyltransferases (HATs) and histone deacetylases (HDACs) govern gene expression patterns by being recruited to target genes through association with specific transcription factors. One of the HATs, p300, serves as a coactivator of cardiac-specific transcription factors such as GATA-4. The HAT activity of p300 is required for acetylation and DNA binding of GATA-4 and its full transcriptional activity as well as for promotion of a transcriptionally active chromatin configuration. However, the roles of HATs and HDACs in post-translational modification of GATA-4 during the differentiation of ES cells into cardiac myocytes remain unknown. In an ES cell model of developing embryoid bodies, an acetylated form of GATA-4 and its DNA binding increased concomitantly with the expression of p300 during the differentiation of ES cells into cardiac myocytes. Treatment of ES cells with trichostatin A (TSA), a specific HDAC inhibitor, induced acetylation of histone-3/4 near GATA sites within the atrial natriuretic factor promoter. In addition, TSA augmented the increase in an acetylated form of GATA-4 and its DNA binding during the ES cell differentiation. Finally, TSA facilitated the expression of green fluorescence protein under the control of the cardiac-specific Nkx-2.5 promoter and of endogenous cardiac beta-myosin heavy chain during the differentiation. These findings demonstrate that acetylation of GATA-4 as well as of histones is involved in the differentiation of ES cells into cardiac myocytes.